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Abstract- Shear stress is applied to concrete panels in a 
variety of ways, including when they are directly 
supported by natural fibers. It might be challenging to 
differentiate between these forces due to the fact that they 
interact with one another. The two fundamental concerns 
that are generated by these loads are high deflection and 
brittle, sudden, and catastrophic shear failure. in this 
research, the natural fiber additions that are used include 
reprocessed jute and ramie materials. The method was 
applied in two steps for this particular inquiry. To assess 
the tangible attributes in each of the three situations, 
samples were created in the first step. There were fifteen 
different samples used in all. In the subsequent steps, 
concrete panels that had been exposed to the soil were 
analyzed using experimental work done using ANSYS 
software. The results show that adding ramie fibers to 
concrete greatly enhances the material's post-cracking 
behavior, resulting in a more resilient pavement. Ramie 
fibers are added to concrete to increase its mechanical 
strength, absorb energy, and reduce shrinkage. 
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1. INTRODUCTION 
Concrete mix is inextricably linked to modern design 

and construction. The underscored real, which also had 
remained devised in construction, tried to draw it 
obtainable on the first parent's house in secondary but also 
enclosing structures. The numerous benefits of armor-
plated real edifices - greater strength, durability, strength 
properties, and good weather opposition - explain their 
widespread use. This same plastic deformation of real 
inside the rainy state enables it to produce products of 
various shapes, and the reassurance stretches its tensile, 
that also real lacks [1]. In order for a structure to be capable 
of dispersing energy, it is necessary for natural 
deformations to take place, and the structure in question 
also has to have a high degree of ductility. The primarily 
affect the increment mechanisms, and in tiny portions 
comparison to the mass of bonding agent, the structure of 
cement marble and tarmac, to provide advancement in the 
entire set of bodily and technical properties of concrete - 
power, thickness, water potential conflict, frost 
confrontation, and deterioration confrontation [2].  

In concrete, compressive stress is generally expressed 
in terms of true compressive strength. This valuation, even 
so, is impacted by the association; recent research 
discovered that aggregate type has a significant impact on 
true compressive. Around each other presumptions are 
legal, and thus a careful mix population in the country and 
mixing process is required to alleviate some of these 
concerns. Such processes can fully utilize the surface level 
coarseness of the concrete to recoup its donation to strain 
opposition [3]. All in all, aggregate in concrete mixtures 
diminishes shear strength in metal beams as well as conical 
thrust effort illustrations.  

As a result, both the poor bond achievement and the 
improved transition zone have a detrimental effect on the 
motorized properties of recycled concrete aggregates [4]. 
A proportioning technique could indeed improve the 
strength properties of conventional beams in the future. 
The shave strength of kept recycled concrete aggregate in 
rays is greater than that of raw recycled concrete 
aggregate. When the concrete mixtures candidate solution 
is larger than 50%, this is no longer valid. Existing models 
are incapable of forecasting results for examples involving 
recycled concrete aggregate followed by shear 
reinforcement [5, 6]. When threads are added to meet those 
criteria using recycled concrete aggregate, the shear 
strength of beams greatly increases in rays, cylinders, 
cubes, and prisms. The sparing ratio enhanced shear 
performance in fiber-reinforced concrete beams by 
altering sparing spacing [7]. 

 
2. USAGE OF FIBER IN CONCRETE 

Fiber Reinforced (FRC) is getting popular in the 
concrete industry due to its reduced construction time and 
cost. Numerous sections. these sections are now reinforced 
with stronger fibers as an imperfect or total replacement 
for conventional strengthening. Aside from price, 
brilliance is of utmost important for a construction, and 
FRC meets these prerequisites, while natural fibers allow 
for even more dispersed blows with a smaller opening, 
which improves sturdiness [8-10]. FRCs with such a low 
volume portion of fibers are widely accepted to be 
especially suited for constructions with such a high level 
of redundancy where pressure redistribution may occur.  
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Since this re-distribution, large fracture zones (with a 
significant number of natural fibers crossing those) are 
involved, and thus structural behavior is primarily 
governed by the bad value of the material properties; 
additionally, because of the large fracture areas, the 
dispersion of experimental data after systemic tests is 
noticeably lower than that achieved upon beam exams, 
which shows a typical of curves obtained from a normal 
(flexion) test on jagged as well as from physical tests on 
filled scale grade slabs produced of the same physical the 
difference between material and physical exams is clearly 
visible [11, 12].  

In the meantime, numerous forms, both organic and 
inorganic, were accessible. The version of self-sustaining 
fiber that really is scrounge for natural fiber has become 
available. Coir, Jute, Jute, Wood, Vegetables, Molasses, 
Rice, and other materials, such as coir, banana, sisal, hemp, 
cane, flax, and jute, are commonly utilized in the concrete. 
This can make use of long-term advancement. There isn't 
any novel way to use such fibers to improve the control as 
well as toughness of to almost, such as straw and mount 
hair, which are exposed to the plaster and elements. Which 
are appropriate and conveniently available for structural 
concrete Many drawings on globs strengthened by rice 
husk after execution [13]. The utilization of organic fibers 
in concrete is suggested because many different types of 
such fibers are available locally and in abundance. Several 
tests on slabs armored with coconut coir threads, the 
strength of the lumps was discovered to be comparable 
with that of fiber cement layers. As a result, they have 
made the use of these slabs in housing voluntary [14]. 
Natural fibers have a high elasticity modulus but a low 
strength. The drawbacks of employing common fibers 
vary greatly and contribute to the volatile nature of 
tangible possessions. Vegetable fibers have a significant 
role in the success of epoxy composites; after 200 aging 
cycles, eucalyptus-based composites beat pine-based 
composites. This same sieve research device investigates 
the bodily qualities of real values of both the aggregate's 
thin subsystem [15]. 

 
3. LITERATURE SURVEY 

The most recent thesis agrees to fiber topics to watch 
the tensile characteristics and seamless a decrease within 
the reproduction of the shrinkage blow issues in concrete. 
The current work focuses on improving this same ductility 
and user's physical of real on making available. The 
percentages of comparisons and deductions were 
investigated. Organic weaves include bamboo, kenaf, coir, 
palm, jute, long, sugarcane, banana, and so on. The 
building blocks of cement, mortar, and real estate are the 
subject of several studies. Insufficient fiber was shown to 
have the most positive outcomes, which are assumed here. 
Last but not least, instruction concentrates only on the 
similarities and differences between all-natural thread care 
[16].  

The results of the above research show that the 
incorporation of fibers in concrete, which is produced by 
agricultural operations in both rural and urban locations, 
alters the cracking behavior of cement and rice matrices. 

The fiber inclusion significantly improves the influence 
power of amalgam fillings in general, fiber inclusion 
enhances the flexural strengths and ductility of the media 
[17]. Real is valued highly as just a structural material due 
to its high compressive; even so, his low flexure power 
makes him a semi substance. Conventional fiber pre-
processing to prevent clumping, serviceable liquid 
addition to cover all parts of the reinforced fiber, and the 
possible use of biomimetic to fix this same fiber efficiency 
degradation [18]. Cement with Oregon adhesive does have 
certain traits and characteristics: it is relatively 
compressive but weak in tension, making it easily 
breakable. Additionally, water changes in connection to 
the whole aquatic demand of the cement, totals, and water 
desired to saturate these same plant fibers is an essential 
item that has to be handled since aquatic material has a 
direct influence on the concrete's constraint, which may 
get hooked on a major fiber [19].  

Natural fibers, which are abundant in nature and also 
generated by agrarian waste, can be used to improve 
certain physical strength of cement matrix and concrete, 
even if the toughness of the resulting combination is 
relatively low [20]. The primary goal of incorporating 
threads into an adhesive matrix is to improve the 
compressive strength and reliability of the resulting 
composite. Previous literature on using natural carbon-
based fiber reinforced concrete has revealed a difference 
in strength between different types of fibers and dietary 
fiber. This study reduced the use of horse 
vermicomposting, a natural organic fiber, in the real mix 
by a fraction to achieve favorable flow ability, flexural and 
compressive strength [21]. A broad range of concrete 
(from low to ultra-high strength) is employed in structural 
applications on contemporary construction sites. Concrete 
tubes were produced using synthetic cut-glass fiber (GF) 
and locally available jute natural capacity fiber (JF) with 
two mutable lengths (20 mm, 30 mm) and a specific 
mutable proportion of 0.5%.  

The concrete compressive strength and fiber ductile 
strength of fiber-reinforced concrete (FRC) were studied 
and compared to plain LSC. Concrete may employ fiber to 
mitigate the material's inherent weaknesses, such as its 
brittleness and insufficient tensile strength. These studies 
also showed that after 28 days of curing, concrete 
containing 0.5% JF of 20 mm length showed a 
considerable increase in compressive and ductile 
strengths, as well as a decrease in brittleness (16%) when 
compared to plain LSC. The aim of this new research was 
to investigate the potential strength of low-strength 
concrete (LSC) reinforced with inorganic fiber and natural 
material. Furthermore, the effect of fiber inclusion on the 
brittleness of the LSC was evaluated. The experimental 
results showed that adding JF before GF not only increased 
load loud capacity but also reduced LSC fragility [22]. The 
chemical plates, on the other hand, are made of an epoxy 
adhesive matrix in which the allied continuous natural 
threads are embedded. As a result, these common fibers 
are an alternative to artificial reinforcing fibers such as 
carbon fiber and glass fiber, which are widely used in 
public engineering. There are cracking and disappointment 
modes available [23].  
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Concretes with advanced amounts of used aggregates 
can also be used by slightly increasing the pre - stressing 
force. Although the structural use of RAC is now permitted 
in many nations, more stringent restrictions apply to its 
application in prestressing. In this paper, the deficiencies 
of Recycled aggregates linked to prestressing are 
demonstrated and evaluate the ability using deterministic 
then reliability analysis [24]. The amount of recycled 
concrete had no effect on the degree of concrete density 
power gain over time [25-29]. 
 

4. MATERIAL AND METHODS 
To do a comprehensive numerical study of the panels, 

ANSYS Finite Element was used to construct a full finite 
element model. The model in question included both linear 
and non-linear elements to create a realistic representation 
of the forces at play. In the discipline of civil engineering 
as well as other subfields of engineering, the finite element 
method, often known as FEM, is commonly used. This 
chapter describes how ANSYS software was used to input 
laboratory data in order to examine panel performance at 
various temperatures. It also discusses how the study 
examined the behavior of concrete with various jute and 
ramie content levels. We will go over the steps used to 
develop a simulation of the panel's activities in the 
paragraphs that follow. Depending on its shape, size, and 
the types of reinforcing components that were utilized in 
its construction, the panel may be exposed to a wide range 
of loads. The main goal of this study is to create a 
numerical model that can forecast the properties of panel 
displacements under loads for a range of materials, 
including JUTE and RAMIE, and then compare the 
outcomes to those achieved with standard concrete for the 
same panel dimensions.  

This will be done by contrasting the outcomes of the 
two kinds of concrete. Jute and ramie, as well as cement 
types created in the area, were used as binder materials. 
The fine aggregate used was sand, and the ratios were 
mixed. The scientist conducts laboratory tests in this area 
to examine how ramie and jute affect the performance of 
concrete. The mixed cement we used was used to make 
jute, ramie, and concrete. Jute and ramie are not included 
in the standard concrete combination (mix a), however 
some of these materials are present in the alternative 
concrete mixture (mix A, mix B, mix C). Table 1 provides 
a summary of appropriate ratios for mixing concrete. 

The cement from the Western Iraqi company 
KUBAISA was utilized. Due to the high proportion of fine 
aggregate, the mixture's workability is too poor, hence a 
high reducer is applied in the same ratio throughout all 
permutations. They make use of the standard ASTM C 494 
kinds a and b Sika superplasticizer. Locally obtained, 
graded river sand frequently serves as fine aggregate. The 
size of the particles varied from 0.075 mm to 4.75 mm. 
Crushed stone with holes blasted into it makes up coarse 
aggregate. The highest and smallest particle sizes were 9.5 
mm and 4.75 mm, respectively, showing that even the 
coarse aggregate included more fine aggregate than was 
first believed. The burning of coal in power plants results 
in the production of heterogeneous byproducts like jute 
and ramie.  

A thin gray powder made of the glassy, spherical 
particles rises up the chimney on the vapors. When lime is 
combined with the pozzolanic elements in jute and ramie, 
cementitious materials are produced. The ASTM 
C39/C39M-21 standard's standards were followed, and a 
universal testing machine (Ton Industry) with a 100-ton 
capacity was used to conduct the compression test. The 
specimen was placed on the machine's base at this phase 
of the procedure. 

 
Table 1. Mixing design of present study 

 

Mix code content fiber Amount (Kg/m3) Mixing ratio
Mix A Non 0 1:1.5:3
Mix B jute 1.8 1:1.5:3
Mix C ramie 1.8 1:1.5:3

 
5. SIMULATION PROCESSES 

The model's material must possess the proper 
mechanical or physical properties, and loads and maybe 
particular constraints on how each node can move must be 
imposed. Additionally, it's possible that the input file will 
include details about the analysis method and the 
anticipated findings (results). Once an input file is 
complete, it is submitted to be reviewed. You might not 
need to utilize a pre-processor to create the input file if the 
model is simple enough. If the CAD program permits such 
imports, the pre-processor may occasionally be able to 
import geometry data for the model from a CAD 
(computer-aided design) application. As shown in Figures, 
the following is a summary of some of the main steps in 
the modeling and simulation process, along with brief 
summaries and visual representations of each step. 

The following are a few potential remedies: It is now 
required to look into and select the approach(es) that have 
the best chance of effectively solving the governing 
equations. In order to choose the solution that makes the 
greatest use of the processing resources that are now 
accessible (both hardware and software), it is necessary to 
take into account all of them. Fifth, respond to the 
equations that govern the circumstance. 

 

 

 
 

Figure 1. Meshing process 
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There are several reasons why mesh fabrication is 
challenging, including near-tangencies, topological layout, 
and other issues. The process of converting these 
difficulties into a quantifiable number is known as mesh 
complexity. Complex curves and surfaces are only two 
examples of geometric forms that are mathematically 
challenging but may be handled with ease. The boundary 
layer may be discretized using a wide variety of methods, 
enabling finer-grained investigations and more precise 
results. The complexity of the underlying problem may be 
deduced from how difficult it is to generate a mesh. Right 
now, meshing the geometry is proving to be difficult. 
 

6. RESULTS AND DISCUSSION 
This section's goal is to give an explanation of the 

experimental displacement and load of concrete for both 
plain concrete and concrete with natural fiber additions. 
The natural fiber additions that are used include 
reprocessed jute and ramie materials. The method was 
applied in two steps for this particular inquiry. To assess 
the tangible attributes in each of the three situations, 
samples were created in the first step. There were fifteen 
different samples used in all. In the subsequent steps, 
concrete panels that had been exposed to the soil were 
analyzed using experimental work done using ANSYS 
software and a model that had been given by Tran and 
Cajka 2022. Jute and ramie fibers were added to concrete 
during the experimental testing, and this had a significant 
effect on the amount of deflection that happened when the 
maximum force was attained as well as the load that was 
applied. 

 
7. VALIDATION PROCESS 

The study's validity and reliability are evaluated. Using 
experimental data, the models generated in this study are 
assessed, and the model with the optimal model 
configuration and meshing approach is chosen for 
application to the appropriate boundary condition. This 
research demonstrates the viability of using slab models to 
accurately simulate the behavior of concrete. By 
comparing the findings of the structural simulation model 
to those of a defined model, the validation strategy assures 
that the model was developed with accurate parameters 
and will be solved in a manner that is a reasonable 
representation of reality. Table 3 and Figures 2 depict the 
outcomes of the tests, which were conducted using two 
groups of conditions: conventional reinforced concrete and 
jute and ramie fiber reinforced concrete. 

The findings of the experiments demonstrate that the 
efficiency of the added natural fibers is reliant on 
mechanical properties and adhesion to the cement matrix. 
A concrete panel will be more susceptible to soil settling if 
it is not poured to the proper depth. Repairing damage to 
concrete panel foundations brought on by soil settlement 
is more difficult. Since the concrete panel rests directly on 
the ground beneath, jacks cannot be put in place 
underneath it to raise and support the foundation. Instead, 
drilling holes in the foundation and installing piers in the 
holes is frequently required to restore concrete panel 
foundations that have been harmed by soil settling.  

Another option is to pump a "slurry," which consists of 
cement and water, under the concrete panel. Although the 
concrete panel can be raised using piers or a liquid mixture, 
the method carries some danger to the construction. 
Cracking is frequently caused by improper concrete panel 
foundation construction. Concrete that has not been 
adequately cured will fail the foundation. 

 
Table 2. The samples test results 

 

Compressive strength at 28 days Fiber type f'c  (MPa)
Plain concrete non 25.32

Concrete with jute fiber Jute 23.97
Concrete with ramie fiber Ramie 26.61

 

 
 

Figure 2. Soil deflection result 

 
Researchers used the results of laboratory experiments 

by Tran and Cajka 2022 as a validation model and applied 
various loads to a concrete pavement to quantify the 
displacement that resulted. The numerical results are 
contrasted with those obtained at room temperature by 
Lopez et al. in 2019. The applied load in the FE analysis 
and analytical solution simulates the load placed on the 
pavement by car tires (represent the head of concrete 
pavement). Any loading situation, whether one with a 
shared border or a contact unilateral condition, may be 
predicted using the proposed model for concrete 
pavements. Even a concrete pavement's settling effects 
may be monitored and examined.  

The panels of concrete undergo compression forces. At 
higher compressive loads (more than 0.4 f'c), the 
propagation of microcracks initiated during loading causes 
the concrete to encounter further damage processes. As the 
connection between linear creep strain and elastic strain 
dissipates, nonlinear stresses increase. Stresses are the 
penultimate phase and often only occur when stress 
exceeds 0.75 f'c.  
 

 
 

Figure 3. Deflection simulation result 
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Figure 4. Deflection for validation 

 

 
 

Figure 5. Results of concrete plain panel stresses 

 

 
 

Figure 6. Results of concrete panel stresses 

 
We compared the results visually after measuring the 

stresses below the panel's center (which is also the panel's 
center) in each example. These slabs, which come in a 
variety of sizes, represent the inconsistencies and mistakes 
that both models have. The findings demonstrate that the 
post-cracking behavior of concrete is enhanced by the use 
of ramie fibers. Jute fibers do not greatly increase the 
mechanical strength of concrete, but they do assist in shock 
absorption and prevent excessive shrinkage during curing. 
Utilizing these fibers can help you avoid even minor 
shrinkage. Jute and ramie are flexible, impact-resistant, 
and tensile materials that may be employed in a range of 
applications. Jute and ramie will fracture due to 
environmental stress cracking before breaking ductility 
under high tensile stress. 

 
8. DISPLACEMENT BEHAVIOR RESULTS 

Creating a volume for the concrete body is the first 
stage in modeling a concrete panel. This may be done by 
entering the relevant measurements into the system. Due 

to the fact that the geometries of the two components are 
reflections of one another, the FE analysis may make use 
of a simpler model of the concrete panels, particularly 
when they are exposed to the ground. This is because their 
individual geometries are the same. The displacement 
properties of a concrete panel are shown below, along with 
the normal load on a structure. The model is subjected to 
the combined pressure of the dead load, the live load, and 
the pressure on the walls when the reservoir is at its 
greatest level. In the figure, it is depicted how closely the 
curves from the FE analysis correspond to the laboratory 
test findings. The experimental and FE analysis FE Model 
displacement curves for concrete panels are comparable. 
In terms of displacement, FE analysis and FE Model 
curves indicate that jute and ramie concrete beats standard 
concrete. For jute and ramie concrete, the FE analysis 
model determines the same end load as impact loads. The 
table demonstrates the precision with which the 
displacement curves for the concrete panel were 
determined using the FE study and FE Model. 

The figure is a plot that shows how, for the four distinct 
material characterization combinations, the vertical 
compressive stress varies when it is applied to the subgrade 
surface along the longitudinal axis of the concrete panel. 
Both the nonlinear finite element analysis and the linear 
elastic analysis anticipated the highest values of the 
vertical compressive stress that were seen on the subgrade 
soil's top surface. These values were discovered. Below the 
load's center, the level of compressive stress on the 
subgrade soil surface is maximum, and it decreases as it 
approaches the edge of the concrete slab. The degree to 
which the curves obtained from the FE analysis correlate 
to the findings obtained from the laboratory tests is 
illustrated in the picture. The displacement curves for 
concrete panels derived from FE analysis and experiment 
are equivalent to one another. According to the results of 
both the FE analysis and the FE Model curves, jute and 
ramie concrete is superior to regular concrete in terms of 
displacement. The FE analysis model arrives at the same 
conclusion about the end load and the impact load for jute 
and ramie concrete. The precision with which the 
displacement curves for the concrete panel were obtained 
by utilizing the FE study and FE Model may be seen in the 
table. 
 

 
 

Figure 7. Comparison results of jute and ramie concrete with plain 
concrete 
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Figure 8. Displacement results 

 
The results show that adding ramie fibers to concrete 

greatly enhances the material's post-cracking behavior, 
resulting in a more resilient pavement. Ramie fibers are 
added to concrete to increase its mechanical strength, 
absorb energy, and reduce shrinkage. Since these fibers do 
not experience weak shrinking, they are advised. Jute and 
ramie are materials that may be used in a variety of ways 
due to their adaptability, high impact and tensile strength, 
and long lifespan. 

 
9. CONCLUSION 

In this investigation, it was found that ramie and jute 
fibers combined with concrete worked well. Jute textiles' 
limited application as building materials is a result of their 
great rigidity and stiffness. The product's flexibility and 
tactile enjoyment can be increased by adding a practical 
finish, such as softening, but it won't last very long. The 
study's findings show that adding ramie fiber to concrete 
structures considerably improves the fabric's physical 
properties. The introduction of ramie fiber has enhanced 
both stresses and concrete's response to deflection. Ramie 
fiber, which has many of the same fiber characteristics as 
jute, can thus be mixed with jute to improve the fabric's 
physical and aesthetic attributes and perhaps qualify it for 
usage in high-value concrete applications. It can be seen 
that the first model can replicate the behavior of other 
plasticity models and that the given models can capture the 
load-displacement behavior of fracture mechanics models 
by comparing numerical results of load analysis with 
previously published findings. The transient investigation 
demonstrates that both models can predict with accuracy 
the shear stress and displacement histories of an impacting 
concrete panel. The first captures the size of the resultant 
force over time by offering a general estimate of where a 
fracture would have initially originated. Unfortunately, it 
is difficult to offer an accurate prognosis of how far a 
fracture may expand because to the restricted room for 
fractures to propagate. The second model is more 
promising since it more accurately depicts the structure's 
response to displacements and the degree of concrete panel 
age. In actuality, it provides a number of advantages. The 
availability of the explicit form of the constitutive law and 
the tangent matrix, on the one hand, improves the 
convergence of the FE analysis. 
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